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Introduction
In modern finance, banks play a crucial role in the process of financial intermediation. This holds especially true for transition countries, where financial systems tend to be bank-based (Berglof and Bolton, 2002) . Not surprisingly, banks play a dominant, and increasingly important role in financial intermediation in Russia. The ratio of banking-sector assets to GDP nearly doubled between 2000
and 2007, exceeded 60% as of end-2007 (Central Bank of Russia, 2008 . The growth in bank credit extended to the private sector as a share of GDP exhibited a similar pattern during this period.
Given this expansionary trend of bank participation in the reallocation of financial resources, it seems reasonable to consider the costs and efficiencies of banks in providing intermediation services. As state-controlled banks dominate Russian banking and foreign-owned banks play relatively minor roles, we might also ask how bank ownership structures affect costs of financial intermediation. To address these questions, we analyze bank net interest margin (a commonly used measure of efficiency of financial intermediation) and its determinants in Russia. We investigate the determinants of bank interest margins to see if they differ when bank ownership is taken into account.
In general, the analysis of interest margins and interpretation of their level contains a tradeoff. On the one hand, high margins create impediments for the deepening of financial intermediation as lower deposit rates discourage savings flow into bank deposits and high lending rates reduce investment opportunities of banks. In emerging economies with poorly developed capital markets, both firms and individuals often have nowhere else to turn besides bank loans to raise money, which, in turn, may even hinder growth (Martinez Peria and Mody, 2004) . Moreover, high margins may indicate problems in the regulatory banking environment and information asymmetry. On the other hand, higher margins can improve profitability of the banking system, strengthen bank capitalization and solidify its financial position by creating additional buffers against negative shocks (Barajas et al., 2000) .
In this paper, we test the importance of bank interest margin determinants suggested by the dealership model of Ho and Saunders (1981) and its extensions modified for the Russian case. We follow the empirical literature on determinants of bank interest margins that investigates European banks (Saunders and Schumacher, 2000; Maudos and Fernandez de Guevara, 2004) , Latin American countries (Martinez Peria and Mody, 2004) as well as emerging markets in Europe (Claeys and Vander Vennet, 2008; Schwaiger and Liebeg, 2008; Horváth, 2009 Our sample is subdivided into three parts according to the bank ownership structure. To this end, we differentiate among three types of banks: state-controlled, domestic private and foreign.
We subdivide the sample according to bank ownership structure to examine variations in the impact of interest margin determinants across ownership structures. While Russia has been included in several cross-country bank interest margin studies, it has not been investigated separately in a way that takes specific ownership structures of banks into account. Moreover, the previous studies used fairly restricted samples of Russian banks available in international databases. Here, we utilize a rich dataset containing quarterly data covering the whole banking sector in Russia. Our findings lend support to the hypothesis that the impact of certain interest margin determinants differs by bank ownership.
, provides an interesting case to investigate this issue.
The paper is structured as follows. The next section reviews selected literature. Section 3 describes data, specification of the empirical model and methodology. Section 4 provides estimation results and robustness checks. The last section concludes.
Review of select literature on interest margin determinants
Contemporary models employed in the literature for the analysis of interest margin determinants are based on the dealership model proposed by Ho and Saunders (1981) . Under this model, banks are assumed to be risk-averse intermediators in the financial market, collecting deposits and granting
loans. An important factor influencing the size of the bank margin in this model is transaction uncertainty due to asymmetric arrival time of the supply of deposits and demand for loans. Another factor driving the margin is market structure; due to the relatively inelastic demand for loans and supply of deposits, banks choose to exercise their market power and set higher margins.
The main criticism of the initial model proposed by Ho and Saunders is its failure to recognize the bank as a firm having a certain production function associated with provision of the intermediation services (Lerner, 1981) . The presence of cost inefficiencies associated with the pro-duction process across banks can have a distortionary effect on the margin. The extension of the basic dealership model by Maudos and Fernandez de Guevara (2004) (Ruthenberg and Elias, 1996) . To deal with this variation, some empirical studies apply a two-stage approach that isolates impacts of various imperfections not taken into account in the theoretical model before modelling the remaining "pure spread" as a function of the theoretically motivated factors (Saunders and Schumacher, 2000) .
Empirical studies of interest margin determinants applied to the developed countries generally support the theoretical predictions of the model (see Appendix). Margins have been found to be positively related to the degree of market concentration in European banking sectors (Saunders and Schumacher, 2000; Maudos and Fernandez de Guevara, 2004) , the US (Angbanzo, 1997) and Australia (McShane and Sharpe, 1995; Williams, 2007) . There is also consensus among these studies as to the positive impact of operational costs confronting banks, suggesting that the technological regime of the bank plays important role in its pricing strategy. However, there are also some no- In general, the empirical evidence suggests that the level of interest margins in developing economies is persistently higher than in developed economies. Using data on Central and Eastern European (CEE) banks that included Russia, Claeys and Vander Vennet (2008) attribute these differences to low efficiency and low degree of market competition in these developing countries. Barajas et al. (2000) also note the role of financial liberalization in improving market competition and enhancing banking sector efficiencies in the case of Colombia that led to lower interest margins and better financial intermediation.
One variable that could influence margins substantially, yet is not captured by the dealership model, is the ownership structure of the bank. Micco et al. (2007) show that the form of bank ownership has strong influence on bank performance in developing economies, while its impact is weaker in industrial countries. The dealership model assumes that, regardless of their ownership, banks apply similar business strategies and are exposed to a similar set of interest margin determinants. This assumption appears inappropriate for transition countries, which experienced a surge of foreign bank entry during the transition process.
2 Demirguc-Kunt and Huizinga (2000) find that foreign banks realize higher margins than domestic banks in developing countries. The opposite conclusion holds for the developed countries, in which domestic banks realize higher interest margin. In a follow-up study, Claessens et al. (2001) investigate the impact of foreign bank entry (change in foreign bank presence) on the performance of domestic banks using a similar worldwide sample. They find that foreign bank entry improves domestic bank profitability, which they attribute to improved banking efficiency following the entry of foreign players. Martinez Peria and Mody (2004) show that foreign banks in Latin American countries exhibit lower interest margins than domestic banks. The negative impact of foreign bank presence on the margin is also shown to work indirectly through its impact on administrative costs.
Similar evidence is reported in Drakos (2003) for CEE countries (although Russia is not included in this study). In contrast, Dabla-Norris and Floerkemeier (2007) the presence of foreign banks and interest margin in Armenia. Schwaiger and Liebeg (2008) , using a sample of eleven CEE countries, show that foreign banks charge higher interest margins than domestic banks. They attribute this to the relatively low refinancing costs of foreign banks in CEE countries as these banks have access to cheaper funds from parent banks based in developed countries.
The above discussion suggests that determinants and impacts of bank interest margins vary considerably in emerging markets and bank ownership plays an important role. Previous studies account for the impact of bank ownership by including ownership dummy variables. This assumes that the impact of interest margin determinants is the same across banks with different ownership structures and that the differences arise from varying intercepts. In this study, we relax this assumption and assume that both intercepts and slope coefficients may vary across banks with different ownership structures.
3 Methodology and data
Methodology
We use a fixed effects estimator to evaluate the impact of various determinants on bank interest margins in Russian banks characterized by different ownership structures. 3 Our empirical specification takes the form:
where indices i and t stand for bank and quarter, respectively, NIM it is the net interest margin for bank i in period t, α i is the fixed effects intercept and ε it is the i.i.d. error term. The seasonal and time-specific variation in the interest margin is captured by the dummy variables D SEAS and D TIME , respectively.
Following earlier studies, we define net interest margin (NIM) as interest income minus interest expenses divided by total assets. We consider six main determinants of bank interest margins that are motivated by the dealership model (Ho and Saunders, 1981) and are in line with previous empirical studies on determinants of bank interest margins. HERF (Herfindahl index) captures the market structure in the Russian banking sector. The index is calculated for 81 regions in Russia, with bank regional affiliations based on the location of their headquarters. The Herfindahl index is defined as the sum of squares of individual bank asset shares in the total banking sector assets for a given region. As higher market concentration is likely to contribute to higher margins, the estimated coefficient in our model is expected to have a positive sign.
PER is the ratio of personnel expenses to total assets. This measure captures the impact of operational costs on the margin. Banks that incur high operational costs tend to transfer these costs to their customers by increasing interest margins, so the estimated coefficient is expected to be positive. Following Maudos and Fernandez de Guevara (2004) , the ratio of equity to total assets (CAP) is used as a proxy for bank risk aversion. As equity is more costly than deposits, a higher proportion of equity in total assets indicates greater risk aversion and is expected to be reflected as higher margins. As a result, the estimated coefficient for CAP is expected to be positive. CR measures the credit risk faced by individual banks, and is proxied by the ratio of nonperforming loans to total loans. Banks with higher ratio of nonperforming loans face higher credit risk, which is likely to be reflected in the charging of higher margins.
4
LA is the logarithm of total assets, included as a proxy for the size of operations. The theoretical model predicts a positive relationship between the size of operations and margins, since for a given value of credit and market risk larger operations are expected to be connected to a higher potential loss. On the other hand, economies of scale suggest that banks that provide more loans should benefit from their size and have lower margins. Therefore, we do not have a particular prior regarding the expected sign of this coefficient. Finally, LIQ is the ratio of liquid assets to demand liabilities, proxying the liquidity risk faced by banks. The more the demand liabilities of the bank are backed up by liquid assets, the lower the liquidity risk of the bank and its margins. Table 1 provides description summaries of the individual variables, as well as the anticipated sign of their impact based on the theoretical argumentation. 
Data
Our dataset covers all banks operating in Russia during the period 1999 − 2007. It consists of the quarterly balance sheets and profit and loss accounts of banks. The sources of the data are the financial information agency Interfax and the Central Bank of Russia (CBR).5
Our dataset has three major advantages over the panels used in previous studies. First, it covers the whole banking sector and, thus, unlike the Bankscope dataset widely employed in previous studies, is not subject to a selection bias.
To avoid the direct effects of the 1998 financial crisis, we start our sample period in 1999. The data constitute an unbalanced panel, because there were banks entering and leaving the market due to mergers or failures. We clean the data first by excluding the observations for which the loans to assets ratio is lower than 5%. Moreover, for each of the explanatory variables, we account for potential outliers by dropping 1 percentile from both tails.
6 Second, the data have quarterly, not yearly, frequency. Finally, the dataset contains detailed information on bank ownership structure coming from the CBR, which allows us to divide the total sample into three subsamples composed of statecontrolled, private domestic and foreign-owned banks. The first insight is that margins overall decreased during the observation period from 2.3% in 1999 to 1.5% in 2007 (see Table 2 ). Moreover, volatility declined. Taken together, this indicates that the process of financial intermediation became less costly to society as a whole.
The trends for the most common interest margin determinants during the observation period suggest they had an important impact on margins. Specifically, risk aversion measured by the capitalization ratio exhibits a downward trend, which suggests falling risk aversion may have con- Net interest margins further differ by ownership groups (see Table 3 ). On average, margins are the lowest for foreign-owned banks. The average margins for private and state-controlled domestic banks do not significantly differ. If we consider interest margin a proxy for efficiency of financial intermediation, this ordering of banks is broadly in line with the finding concerning bank efficiency in Russia. Karas, Schoors and Weill (2009) find that in Russia foreign banks are most efficient, followed by domestic public and domestic private banks. Decomposition of bank interest income and expenditures by sources of origin provides further insights into the importance of bank ownership for the business models employed by banks (see Table   4 ). The table shows that foreign clients are still very important for foreign-owned banks, accounting for almost half of the interest expenditures. On the asset side, the share of involvement of foreign banks in operations with foreign clients has decreased over time.
Similarly, state-controlled banks were heavily involved in operations with public clients in the late 1990s, but thereafter this source of income declined significantly. State-controlled banks also redirected their activities to funding domestic clients as former public enterprises were privatized. Of course, this client base continues to retain close ties with state-controlled banks.
Domestic private banks work mostly with domestic clients. The shares of income and expenditure coming from government clients were larger at the beginning of 1990s than at the end of the observation period.
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This descriptive analysis overall suggests that the development of interest margins, their determinants, as well as the sources of bank interest income and expenditures, exhibited different tendencies for different subgroups of banks. The following section analyzes the quantitative impact of these variables on the interest margin by the means of regression analysis. We evaluate how the impact differs across banks with different ownership structures.
Results
This section presents results of our estimations. First, we provide the results for the whole sample.
We then do separate estimations by ownership groups and show our robustness checks.
Baseline results
In line with the previous literature, we first estimate the model using a sample of all Russian banks, regardless of ownership. The results of our estimations presented in Table 5 enable us to check whether determinants of the bank interest margins in Russia differ from the ones observed in developed countries as well as other emerging markets. Note: We report estimated coefficients and t heir significance (*** significant at 1% level, ** significant at 5% level, * significant at 10% level). Seasonal and yearly dummy variables, as well as constant term, are included but not reported. Economic significance is measured by the impact of one standard deviation change.
The first column reports estimation results for the baseline specification and the entire sample of Russian banks. All estimated coefficients, with the exception of the one concerning the Herfindahl index, are significant. This finding suggests that the dealership model rather well describes interest margin determinants for the Russian banking sector as a whole. On the other hand, our finding that interest margins in Russia are not affected by changes in the market structure contradicts earlier studies for developed economies (see summary table in the Appendix) and the pre- An insignificant coefficient for market structure might indicate that regional concentration in the Russian banking sector did not change substantially over the observation period. Indeed, even today there are a few major players in the market, so changes in the rest of the banking system are likely insufficient to have much influence on the overall structure of the market.
The second part of Table 5 provides estimation results for the sample that excludes banks located in Moscow. The results are qualitatively similar to those obtained for the entire sample, suggesting that the aforementioned relationship between interest margins and their determinants in Russia is not driven by large banks concentrated in Moscow (both in asset size and sample size) and can thus be generalized for the other Russian regions.
Next, as suggested by the theoretical model, we find that operational costs incurred by banks are transmitted to their clients through higher margins charged for their financial services. In line with the theoretical prediction, the impact of operational costs is positive and most sizable in economic terms among the margin determinants. This corresponds to the previous research on both developed and emerging economies.
Another result corresponding to the previous findings is the positive significant coefficient for capitalization ratio, which indicates that banks with higher risk aversion tend to set higher margins. The economic impact of this variable measured by the response to a one standard deviation change is quite sizable: it has the second largest impact following personnel expenses. Very similar is also the economic significance of bank's size of operations. In line with Maudos and Fernandez de Guevara (2004) , size of operations measured by the logarithm of total assets confirms the presence of economies of scale as larger banks tend to have lower margins. The estimated coefficient for liquidity risk is significant and negative as is the case in the previous studies that use similar definition of this variable to measure liquidity risk.
Finally, the estimated coefficient for credit risk is negative, which contradicts most findings in the literature. However, unlike earlier studies that proxy credit risk by the ratio of loan loss provisions to total loans, we employ the now-preferred ratio of nonperforming loans to total loans.
The negative sign we get can thus be explained using the market discipline argument for Russia (Karas, Pyle and Schoors, 2008) . Following this argument, depositors require a higher premium for depositing their savings in riskier banks (i.e. banks with higher non-performing loan ratios). An in-crease in deposit rates ceteris paribus would contribute to the decline in interest margins, establishing a negative relationship between non-performing loans and the margin.
Estimation results by ownership
As mentioned, sources of interest income and expenditures differ by bank ownership. Thus, different bank owners have different incentives, and consequently different strategies, when setting margins. Domestic and foreign banks may also respond differently to the increase in credit risk created by moral hazard. State-controlled banks in Russia control the lion's share of the market and expect to be bailed out by the state when they encounter problems. Similarly, the cost inefficiencies of state-controlled banks are, as a rule, less likely to translate into increased margins than in the case of domestic private and foreign banks, because state-controlled banks tend to participate in social projects and public enterprise lending. Moreover, foreign-owned banks, backed by their parents abroad, must also compete aggressively to gain market share. For these banks, risk aversion might not be as significant as for domestic private banks which have considerably higher capitalization ratios.
Unlike domestic private banks, the majority of the state-controlled and foreign banks have access to the interbank market, which makes liquidity risk less crucial for these banks.
The fact that determinants of bank interest margins might differ by bank ownership has not been properly investigated in the literature so far. It was only accounted for by introducing a dummy variable for ownership and the assumption has been that the impact of interest margin determinants (slope coefficients) is the same across banks with different ownership structure, the only difference coming from varying intercepts. However, our detailed data enables us to investigate whether both intercept and slope coefficients differ when ownership is taken into account.
For this purpose, we estimate three models, one for each ownership structure, to capture differences in the impact of interest margin determinants for state-controlled, domestic private and foreign-owned banks. State-controlled banks are defined using the list provided in Vernikov (2007) .
The bank is considered to be foreign-owned, if more than 50% of its stake is owned by a foreign entity. We use information from the Central Bank of Russia to identify these banks. The remaining banks are defined as domestic private. Note: We report estimated coefficients and their significance (***significant at 1% level, **significant at 5% level, *significant at 10% level). S easonal and y early dum my v ariables, as w ell as c onstant t erm, ar e i ncluded but not r eported. E conomic s ignificance i s measured by the impact of one standard deviation change.
Foreign-owned banks differ from the other banks in two respects. First, only margins of foreign- The second distinctive feature of foreign-owned banks is the positive and significant coefficient for the size of operations, indicating that larger foreign-owned banks charge higher margins.
Considering economic significance, this coefficient is the most important for foreign-owned banks.
It is also necessary to bear in mind that the measure of size is related to the market share of the individual bank in Russia. Thus, this result could be connected to the finding of higher margins, especially in the case of larger foreign-owned banks able to exploit their unique position in the market.
On the other hand, the impact of the size of operations is negative for domestic private banks, suggesting that scale economies play a more prominent role in setting interest margins by these banks than potential losses per unit of operation (see the discussion of Table 1 ). In their attempt to expand their presence in the market, domestic private banks might be tempted to decrease the margins as soon as they start to benefit from the economies of scale.
We find a significant impact of credit risk only for domestic private banks. As with the results for the entire sample, the sign of the estimated coefficient is negative, which is in line with the findings of Williams (2007) , who reports negative association between credit risk and interest margins for Australian banks. With the exception of the market discipline explanation mentioned above, the negative sign could also imply that these banks do a poor job of controlling for credit risk when setting their margins. It could also indicate a more aggressive strategy on the part of domestic private banks fighting for the market share and thus willing to accept higher credit risk without raising their margins.
Liquidity risk is a significant determinant of bank interest margins for foreign-owned and private domestic banks. As expected, the impact of liquidity risk is negative. For state-controlled banks, liquidity does not play a role as it may well be that they can rely on state intervention in the event of liquidity problems. Moreover, most of these banks have access to the interbank market.
The differences between banking groups may further indicate that these banks are involved in different type of operations.
Overall, our results suggest that there exist substantial differences in terms of the impact of bank interest margin determinants across ownership groups. Results for the total sample presented in the previous section are largely driven by the sample of domestic private banks -the most numerous group of banks in Russia. Even so, state-controlled banks still hold a substantial part of banking sector assets. Therefore, disregarding the ownership structure might lead to erroneous conclusions regarding the impact of interest margin determinants in Russia.
Robustness checks
In this subsection, we summarize the series of robustness checks on our baseline specification.
There is a possible problem of simultaneity between the dependent and explanatory variables as are generated using current indicators from income statement and balance sheet of banks. We provide a solution to this problem by using lagged values for the explanatory variables. Table 7 summarizes the estimation results.
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In the second robustness check we use an alternative measure of market concentration. It is measured by the share of the three largest banks' assets in the total bank assets in a given region.
Estimation results reported in Table 8 confirm that the results obtained for the baseline model remain valid. Note: We report estimated coefficients and their significance (***significant at 1% level, **significant at 5% level, *significant at 10% level). Seasonal and yearly dummy variables , as well as constant term, are included but not reported.
Finally, we employ alternative definition of foreign-owned banks. In the baseline model we consider a foreign-owned bank to be the one with majority (i.e. more than 50%) foreign ownership. For the purpose of this robustness check a foreign-owned bank is a bank with foreign ownership share higher than 20%. This provides us with 35 more banks in the foreign-owned subgroup. Note: We report estimated coefficients and their significance (***significant at 1% level, **significant at 5% level, *significant at 10% level). Seasonal and yearly dummy variables , as well as constant term, are included but not reported. 
Conclusions
This study provides the first evidence on the determinants of bank interest margins in Russia with a particular emphasis on the role of bank ownership. We find that the impact of the commonly used determinants in Russia is in line with the relevant literature for emerging markets. Unlike previous studies, which evaluate the impact of bank ownership by introducing dummy variables, we estimate separate regressions for banks with different ownership to allow for the impact of interest margin determinants to vary across different ownership structures. Our findings lend support to the hypothesis that bank ownership moderates the impact of the theoretically motivated determinants of for private domestic and foreign-owned banks, but foreign banks charge higher margins for more "weighty" operations to compensate for the higher risk associated with these operations. Domestic banks, on the other hand, charge lower margins for large-scale operations where they benefit from economies of scale.
The impact of the market concentration (with the exception of foreign-owned banks) is insignificant, which contrasts with previous findings for developed economies. This finding likely reflects the distinct characteristics of the Russian banking system. The estimated coefficient for foreign-owned banks is positive, which indicates that foreign-owned banks exploit their unique position in the market and positive public perception by charging relatively higher margins in more concentrated regions.
We also show that there are certain similarities across banks with different ownership structures. Significant and economically sizable impact of operational costs across all subgroups justifies the extension of the basic dealership model by Maudos and Fernandez de Guevara (2004) , which includes this important variable. Moreover, risk aversion has a significant and positive impact for all ownership subgroups.
The overall results are broadly in line with theoretical predictions and correspond to findings obtained in other studies on interest margin determinants in emerging markets. Nevertheless, bank ownership plays an important role in emerging markets and should not be disregarded when analyzing interest margin determinants.
